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Azygous vein to right atrium bypass graft in a
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cava obstructions
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William J. Quin˜ones-Baldrich, MD,a Los Angeles, Calif
We report an unusual case of a patient with diminished cardiac output caused by systemic venous occlusions of unclear
etiology with a history of idiopathic fibrosing mediastinitis and retroperitoneal fibrosis. On thoracic, abdominal, and
pelvic venograms, the patient was previously known to have superior vena caval and infrarenal inferior vena caval
occlusions. Subsequent studies revealed retrograde flow through the azygous and hemiazygous veins and numerous
caval-portal anastomoses providing venous return from the upper and lower extremities. After an extensive hypercoag-
ulable state work-up, no abnormalities were found. To relieve the symptoms, the patient underwent an elective right
thoracotomy with azygous vein to right atrial bypass graft. The patient has had complete amelioration of the disabling
symptoms and participates in many activities that he could not tolerate previously. Because this condition and procedure
are unreported, we present a novel surgical treatment option to palliate symptoms caused by concurrent superior and
inferior caval obstructions by improving venous return to the heart. (J Vasc Surg 2002;36:1071-5.)
CASE REPORT
A 31-year-old white man was referred for evaluation of severe
multiple venous thromboses with a reduction in cardiac output.
The patient was seen in July 1999 with a 19-year history of severe
dyspnea on exertion and fatigue that had worsened significantly
over the prior year. The patient has a complex medical history
dating back to 1975 when at the age of 6 years he had an episode
of coxsackie B4 myocarditis. The infection resulted in severe
pericarditis and congestive heart failure. The patient recovered
without any immediate postinfection complications. At age 11, he
began to have vague left lower extremity pain and moderate to
severe dyspnea on exertion. At age 12, he had bilateral pneumonia
treated with antibiotics, and his symptoms resolved. However,
after treatment, a lobulation of the contour in the left parasternal
region at T11 to T12 persisted. Computerized tomographic scans
revealed fullness in the contour of the azygous node and vein.
Lobulation of the paraspinal contour posterior to the distal ascend-
ing aorta and several prominent left retrocrural nodes were also
noted. Evaluation for tuberculosis and coccidiomycosis were both
negative. Further work-up suggested superior vena caval (SVC)
obstruction with a prominent venous pattern in the head, neck,
and upper chest most likely caused by elevated venous pressures.
Echocardiography was performed and showed no cardiac abnor-
malities. However, extra venous channels in the epigastrium and a
prominent hemiazygous vein were noted.
At age 15, the patient had right atrial dilatation develop with
slightly diminished left ventricular contractility and SVC and infe-
rior vena caval (IVC) obstructions. These new findings in the cavas
were confirmed with venograms. Two months later, in April 1984,
the patient had cyanotic discoloration of the face and neck with
exertion and a prominent pericardial friction rub. Plain chest films
showed diffuse enlargement in the superior mediastinum. The
prior parasternal changes seen at age 12 were also present. The
hypothesis of a constrictive pericarditis caused by idiopathic medi-
astinal and retroperitoneal fibrosis was considered, and the patient
was started on corticosteroid therapy.
One month later, the patient had further work-up with bilat-
eral upper extremity venograms that showed chronic occlusions of
both subclavian veins and thrombus extension into the right
innominate vein. The SVC was occluded at the convergence of the
innominate veins. Engorged hemiazygous collaterals were also
noted to fill the azygous vein, which showed anterograde flow into
the SVC. The engorged anterior chest wall varicosities initially
noted at age 13 were well visualized, as were internal mammary
venous collaterals. Furthermore, the patient was noted to have a
right internal jugular vein occlusion at the level of C6. Follow-up
venography of the IVC now at age 15 showed persistent infrarenal
occlusion at L3 to L4 with numerous paravertebral venous collat-
erals in the retroperitoneum.
The patient continued to have moderate to severe dyspnea on
exertion. The patient had normal spirometric evaluation; however,
he was noted to become hypoxic after 6 minutes of exertion.
Cardiopulmonary exercise testing was believed to confirm the
diagnosis of fibrosing mediastinitis because there were no apparent
abnormalities in the pulmonary parenchyma but evidence of a
decreased cardiac output that was aggravated during exercise by
vasodilatation in muscle beds. Central venous pressure monitoring
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revealed elevated right-sided pressures and a patent foramen ovale.
This venoarterial shunt was apparently the cause of the severe
arterial hypoxia with exercise. The patient was continued on a
regimen of corticosteroids and aspirin begun for the idiopathic
fibrosis.
Over the next 15 years, the patient continued with problems
of progressive malaise, dyspnea, pleuritic chest pain, worsening leg
pain, and migraines. At age 30 years, the patient was seen with
severe dyspnea on exertion and fatigue that had drastically wors-
ened over the prior year; he was unable to walk more than a few
steps without becoming symptomatic. He also needed several
pillows to sleep because lying flat resulted in severe facial puffiness
and cyanosis consistent with SVC syndrome. The patient also had
increasingly frequent episodes of chest pain, periorbital edema,
bilateral lower extremity edema, night sweats, blurred vision, epi-
staxis, and syncopal episodes with exertion. Transesophageal echo-
cardiogram revealed normal chamber sizes and wall motion. The
study was significant for a large azygous vein, trace mitral and
tricuspid regurgitation, and normal to slightly enlarged pulmonary
venous connections. The intracardiac shunt previously detected
was no longer seen. With 1.5-T Magnetron Vision (Siemens,
Germany) magnetic resonance imaging, T1-weighted and FI
three-dimensional images with gadolinium contrast were obtained
of the chest, abdomen, and pelvis. The magnetic resonance venog-
raphy revealed a tortuous pattern of venous return to the heart
resulting in a diminished preload (Fig 1, A). The study showed
retrograde filling of the azygous, hemiazygous, and accessory
hemiazygous veins into multiple large pelvic, retroperitoneal, and
peritoneal collaterals. Occlusions of the infrarenal IVC and the
right and left common iliac veins were noted. Multiple pelvic
collateral veins were seen draining into a large right retroperitoneal
venous plexus. These retroperitoneal collaterals drained into the
right renal vein that flowed into a patent intrahepatic IVC. Perineal
collaterals were seen draining into the portal vein via a recanalized
periumbilical vein. These alternative pathways provided cephalad
flow from the lower extremities and the venous return of blood
being redirected from the upper extremities (Fig 1 , B). Although
the distal IVC was patent, a segment of the infrarenal IVC was
thrombosed just below the left renal vein. Thoracic, abdominal,
and pelvic venograms further showed right innominate vein and
left subclavian vein occlusion with numerous collaterals. This
patient had a significant rerouting of venous blood through pe-
ripheral collateral channels in both the thoracic and abdominal
cavities, many in a retrograde manner. These findings accounted
for a fixed cardiac output resulting in dyspnea on exertion and
severe venous hypertension in the upper and lower trunk. This new
Fig 1. A, Magnetic resonance venography on first pass after gadolinium injection in left arm shows early opacification
of accessory hemiazygous (AHAZ), which crossed midline to communicate with azygous vein (AZY). B, Magnetic
resonance venography on second pass after administration of gadolinium in left arm reveals retroperitoneal collaterals
draining into enlarged right renal vein (REN), which drains into intrahepatic IVC (IIVC). Right and left common iliac
veins are occluded, and drainage into azygous (AZY) and hemiazygous system (HAZ) is also shown. Note direct
drainage of IIVC into azygous system; arrows denote direction of flow as seen on sequential magnetic resonance
images.
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finding resulted in the postulation that bypass may ameliorate the
venous congestion.
Because the source of the patient’s systemic thromboses was
quite elusive, a hypercoagulable state was ruled out as a possible
underlying cause. The patient was not identified to have any type of
hypercoagulable state related to these studies (Table). The source
of the thromboses remained unknown, as did the definitive cause
of the extensive fibroses.
Treatment. In an attempt to alleviate the severe and disabling
symptoms by improving the venous return to the heart, an azygous
vein to right atrium bypass was performed. In the left lateral
decubitus position, an incision was made in the right posterior-
lateral thoracotomy site at the sixth intercostal space. The right
lung was collapsed, and on retraction of the intercostal space,
significant adhesions were observed at the base of the right lung.
These were lysed with cautery. A significantly hypertrophied azy-
gous vein was identified. It measured approximately 2.5 cm in
diameter. The overlying parietal pleura appeared somewhat fi-
brosed over the vein. Because of the size of the azygous vein, there
was concern regarding the wall thickness and whether it could be
completely mobilized. With incising the pleura longitudinally on
both sides of the vein, a side-biting clamp was able to be placed on
the vein without removal of the pleura. Further dissection of the
right hilum of the lung was performed to identify the inferior
pulmonary vein and the phrenic nerve. The pericardium was en-
tered, and severe adhesions between the heart and pericardium
were lysed sharply. An approximately 10-cm portion of pericar-
dium was removed to decompress the heart. The pericardial sac
biopsy was sent to the pathology department for review and
ultimately revealed pericardial fibrosis and prominent neovascular-
ization without any inflammatory changes.
A 16-mm ring reinforced polytetrafluoroethylene graft (W. L.
Gore, Flagstaff, Ariz) was anastomosed to the azygous vein in an
end-to-side fashion through a longitudinal venotomy. The graft
was placed inferior to the right inferior pulmonary vein and dis-
placed the lung superiorly. A longitudinal atriotomy then was
performed, trabeculae were lysed, and the graft was anastomosed
in an end-to-side manner to the atrium. Silicone glue was used to
avoid needle hole bleeding. Pressures were measured in the right
atrium and azygous vein with the bypass graft open and clamped.
The pressure in the right atrium was 5 mm Hg, the pressure in the
azygous vein was 13 mm Hg, and the pressure in the open system
was 8 mm Hg. There was a significant decrease in the engorgement
of the azygous vein with the bypass graft patent (Fig 2, A).
The patient was placed on anticoagulation therapy to help to
maintain patency of the graft. The patient’s symptoms were already
markedly improved just 1 day after the bypass procedure. The
anterior chest wall varices were flattened, and the SVC syndrome
was absent. On ambulation, the dyspnea was considerably im-
proved, and at the time of discharge, the patient was ambulating
freely without symptoms.
Follow-up. At the 3-month follow-up in clinic, the patient
remained on warfarin sodium therapy and reported hiking 6 miles
without shortness of breath. On physical examination, the venous
plexi previously noted on the face, neck, and upper chest were
absent and the symptoms of SVC syndrome had completely re-
solved. A repeat magnetic resonance imaging examination 6
months after surgery showed patency of the bypass (Fig 2 , B).
Presently, 3 years after surgery, the patient reports hiking and
participating in other types of strenuous activities symptom free.
He can sleep normally and does not have facial swelling. The
patient continues on warfarin sodium therapy and is tolerating this
well. The patient and his family report a dramatic improvement in
their quality of life.
DISCUSSION
Idiopathic fibrosing mediastinitis and retroperitoneal
fibrosis are rare disorders characterized by marked diffuse
fibrosis of unknown cause, and these clinical entities are
being diagnosed with increasing frequency.1 It is estimated
that 70% of the cases are idiopathic, and immunologic
disease, infectious disease, and asbestos exposure all have
been evaluated as potential etiologic agents.2 The combi-
nation of mediastinal disease and retroperitoneal disease is
rare but has been reported previously.3 In this patient, the
fibrosis appears responsible for widespread thrombosis
causing decreased cardiac output and severe symptoms of
venous congestion, including SVC syndrome. Other symp-
toms reported in the literature related to these conditions
include ureteral obstruction with renal insufficiency, peri-
aortitis, intestinal obstruction, and SVC and IVC occlu-
sion.4-7 The disease process is not well understood but
involves replacement of normal tissues with inflammation
and fibrosis. Magnetic resonance scanning is superior to
computed tomographic scanning for radiographic depic-
tion of the extent of fibrosis, sclerotic regions, and occlu-
sion of the vasculature.8 Diagnosis is confirmed with his-
tology. Fine needle aspiration has been reported successful
in diagnosis of the retroperitoneal fibrosis. The smears
prepared from the aspirates show fibrous tissue mixed with
inflammatory cells, including lymphocytes, plasma cells,
mast cells, and rare eosinophils.9,10
Therapeutic approaches to improve symptoms in pa-
tients with fibrosing mediastinitis are limited. Medical ther-
apies have been described and have been used successfully
in many cases. These therapies include the use of steroids,
tamoxifen, low dose methotrexate, and immunosuppres-
sion.11-14 Most of the surgical information in the literature
describes the techniques used to release and relocate the
ureters from the area of obstruction.15 Reconstruction of
the SVC has also been described.16 Our own experience
with reconstruction of the IVC in patients with malignant
Results of hypercoagulable evaluation
Study Level Normal
Protein C 125.5% 67-145
Protein S 102% 58-146
Antithrombin III 107.3% 85-140
Factor V 145.7% 50
Factor V Leiden Negative for Arg506Gln Negative
Factor VIII 71.1% 50
Lupus anticoagulant Negative Negative
Anticardiolipin antibody Negative Negative
PT/INR/PTT 11.9/1.2/32.0
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diseases has suggested the use of ring-reinforced polytetra-
fluoroethylene graft to provide excellent midterm patency
without evidence of persistent venous hypertension.17
Some of the techniques used in that experience have also
been described elsewhere.18
The use of the azygous to right atrial bypass graft is a
novel therapeutic approach. This patient had decreased
exercise tolerance and SVC syndrome for many years. As
the disease progressed, it became more and more difficult
for the patient to manage activities of daily living and he was
quite disabled by the symptoms. Initially, the patient’s
symptoms may have been attributed to right heart failure,
but as the disease progressed, collateral and retrograde flow
through circuitous routes changed the hemodynamics. Just
before the procedure, the patient’s symptoms were caused
by the decrease in preload and this was worsened with
exercise. The bypass graft was able to decrease the pressure
in the still patent azygous system and at the same time
increase venous return to the heart, thereby increasing the
patient’s previously low and somewhat fixed preload. It is
likely that the same operation 15 years ago may have only
aggravated the condition at that time by worsening right
heart failure and creating a right to left shunt. The bypass
graft has been quite successful in ameliorating the symp-
toms of severe venous congestion that this patient had, but
only with analysis of the complex hemodynamics of this
patient was the decision to bypass entertained as a possible
therapeutic option. The patient has been under close fol-
low-up for almost 3 years and reports a dramatic change in
his life. He reports enjoying long hikes and other activities
in which he was previously unable to participate. His graft
has remained patent. We conclude that the azygous to right
atrial bypass is a novel approach that has provided great
symptomatic relief for a patient plagued with a rare disorder
of idiopathic systemic venous occlusions.
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